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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for amplifying DNAs by which various DNAs having a long to a 
short lengths are simultaneously and uniformly amplified at a time and to obtain an adapter double-stranded DNA 
utilizable for the amplification. 

SOLUTION: This adapter double-stranded DNA is the one capable of bonding to a DNA to be amplified only at one 
terminal and various DNAs are simultaneously and uniformly amplified by performing a PCR(polymerase chain 
reaction) under the following conditions by using the adapter double-stranded DNA: That is, (1) the adapter 
double-stranded DNA is bonded to the DNA to be amplified; (2) a primer single-stranded DNA having a base 
sequence of a single- stranded DNA having the terminal, located on the side unbonded to the DNA to be amplified 
and corresponding to the 5'-terminal among the single-stranded DNAs composing the adapter double-bonded DNA 
is used; (3) a long-chain DNA amplifying enzyme is used and (4) the PCR cycle has two steps. 
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^•ci$r^r?-z*fDNA^«L. i^rrr 

^-~*MD N A£fflWCTie£ip*f S^ttTT'P C R 
Srtf3Ct(cJ:0. £««<0 D N A £ l§l^fc%-(cti1S 
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^II£:ft£DNAfcfi§^L&VMi<0^#*5' 3fcSfgfcS 
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A. 

®-U<d&%x\ irr/^-Z*IDNA&)St-* 
MDNAOo*>Vvfft«>-:fir#, iii|g$ft&DNAX{i 

9 - - #g[D N A S-fi£-r-*«D N ACT) 0 

m^z£M-tzfflmBmv4 bz-k&itxstrmvxt 
izMffi<7>Ty7?--*mD n a. 

c o R I X«±N o t I T* 0 , *?-ffi3Zl%Z£j&tZ>fflm 
^-Z*MDNA, 

[ js 5 ] ie?ij*<7)iB?(i#-f - 1 izim<?>m\x'& h 

DNAt, ffiM*colE?!l#*!- 2 (cKfcoKai-c* 

VfJXZ l> <7)X'3b h T V77--*m DNA. 

1 ow mix (1grtD<iZMZ-&!xJfjM) 
77^-7- ( 5pmo 1 /p. 1 ) 
Mg (OAc ) 2 ( 2 5mM) 
d NTP (2. 5mM) 
3. 3XKBI«I 
iffl*t'8w 1 

up mixl (M*Vy^X*<H^-?T*^aPi.S^?8[) 

3. 3xK®tmm 

wm (Tth xl (mmml ^-^vx/i^-a*) > 

up m i x2 {W&Vv'7Xi)m$.'yXfrt>l!az.&%.$M) 
iSlDNA 

imxm 1 2 1 »saE^>»fci&«ja.T<o ko-c&s £ t 

low mix (g^CflO.iSlxJ&g) 
77^-7- ( 5 pmo 1 /p. 1 ) 
Mg (OAc ) 2 ( 2 5mM) 
d NTP (2. 5mM) 
3. 3xKftJffftt 

up mixl (igM 1 ? 
3. 3x£iaiffiK 
PS (Tth XL ( 



£ 1 3: lr * L 5 <0 V ^Tffli)^mz£Mcr>Tyy" 9 - 
-#gfDNA. 

Aizm&L%^®eomm t 5' *at=s«:4-*«DN 

A^JgSE9fI*^S r 5 -f V #£|D N A . 

[fiM8j swa«oiwi#* 1 «o8Hffl»«*3r*-*. 

77-^7 #fi[DNA. 

[ It^JS 9 3 TEtfXDSrV * L®c7)^fr-CD N AififiR 

<3>m&mi%^L6cr>^-rtti)Hz§m<?>-*mDNAZ 
Lxm^xsmD n a t y w r'j y>f xs-esc t . 

©PC RO+M 9MfiZM£<7>X'r -vTVii tZt. 

i io] «mdn A«ngs^B*<, g jueiMfcb 
ft. 

[ft;£JHl 1 ] OT?>fflj£<^/E&£. fiW: 1 ow 
m i x Mx. > j^gf? >y ^.X**®^ itztk u p mix 
IMup m i x2£JP;i-Cffl^S<ri:£1#g(2:-tS 

aw5S9 (ceikod n Aimum. 



0. 1- 
0.88- 
1 . 2- 



-1 . 
-1 . 
-1 . 
2. 



0>u 1 

2m 1 

6>u 1 

4>u 1 



3. 
0. 



6^ 1 
4m 1 



2.0/^1 
6. 0// 1 

* m& 1 1 d n Amm??&. 



1 . 2u i 

6,ti 1 

4^ 1 

8/i 1 



1 . 
2. 
1 . 



3. 
0. 



6xt 1 
Am 1 
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up mix2 Omv-yrxtffflt 
mSLDNA 

[000 1 ] 

d n a £ mmizte^frb^ * i> cot t zm-itzmmt 

[0002] 

im&cotm] S!*ODNAif1S^rj£{i, Taq^W 
7-t'(Taq polymerase) Jffll^'J 
^ 7— fe'jSMRJiS (Polymerase Chain 
Reaction (&TPCR) ) #±lcffl^4>*VC 

q p o 1 yme r as e £ fc 9 . ISilW 

C0T^-'J>^ («$£-) . D NAO^lfi (faJIRJE) £ 
^OjgLffdtcOT'*)^.. i-TDNA<0^1±(±9 0-Cia 
±^)iaJST1fV\. T^-f-T'-cor— — 'J>^{45 0~7 
OX^JKOfflJStC. DNA<7)£j&<±6 8 — 7 5X3BflFC 
*T;biX§. l«^DNAll5S*t*STaq po 

1 yme r a s etilfl^WM ^/MC&WC L 
2r^»*T* *) , ?W-77^VKklenow 
fragment) STCtt^WCib-ofcKIWPrt 

(■f-A-TW -Cji^L-CDNAcO^tt, 
7> <|*-£) , DNAO^Sr^OiSLff Pi 

[0003]^^, p c Rmcvwtmmmt lx 
R^ii, nbLxmmt-rzmfecDDNAZwm-tz 

ZtZSMtLXK*). ^a^tStSrDNASr— J£LT*1 

$g-r & c: t i±mmx'$> -> ?t . mx. —&t,z^<^^coD 
u Azmmzmm-t&i&JtLZcztixizi^tf. mm^- 
sdn A(?)nmi±5mmgi£X'b'j?%< , me 

DNA^ttH&ma&i:, &^DNA#ifitf $*V$>-r^ 
[0004] 

#®iOD N A £ |ip$tejgv ^*»£> ^ <7) £ -c* ftj- 

-c& o . *3wh« . d n Amoairmzmft-t h ztzm 
mt-t&. RVtntcMzttmizm^bti&TyTf- 
-*mDNA<7)m¥temmt-rz. j:9B*k=mu pc 

DNA&mmzM\.^fre>M\,'>i><7)&x'&2Q-~izmm-t 

7-f V— t^0<7>\,&C\WX\ tgl|i$^^DNAlC7'9 



2. Owl 
6. Owl 

-f v-£iSjf X«J ?4 X^ttumizt bt>ix%^ 

vKAmmm&ffiftr&z\tzmmt-th. 

[0005] 

DNAt7/7^ — D N A {TW^-Z^m. 
DNAiUS) fgT^T^-DNAfc/vf 

tt. #«[DNA$riiS-r2,Ofcffl^S^» (IfDNA 
4M3aV») . EJSiag, RIE1M?;K Mgc**«93S«0 

ierrr^-D n arts??-* -r—^m^^wsmo 

N A £ FW (ci%-tciMW-4 D N A4NR:&% * HB6 1 

[0006] t-r. *micDTyT?--*mDNA<r) 

DNAfctiPCRc^g^^S^-^DNA-C^O, f£D 
NAC7/7^-* { ^tS. *iiti$ixSDNA 
trm-DNAt i «0 £*B^a«T-{iil 

iDNAkfl *5tWC0Tyy'?--*mDNA<7)m 

®-^<7)*«-C', 7/7^-Z*«DNA^fiKf-*I 
DNACDpf^vfiX^— ^r*<, iiKi?ai.DNAX{ifl!! 

cor^r * -z&mD n At=8r£T& =5:^ <t o izms, l 
©«ili$ii?.DNAic^-ri»ffl!l£0*^-C'(i. wcryv 

^--*«iDNASr^-r-^DNAC0d^. 

it. i<5o^ i mm<7)Tyr?--*mD n Acott*s$ 
ix^DNA(c^-rsffly<7)*«{i. Tjtxtir^r^- 
m±tfmnrtt?Rimmt5ti& d nac^s «t a 

[0007] *^tforrr^--*MD n A<oi2S 
NAizmizL&MoxmwHz'kts. *$mr>Tyy 

NAfc^L^r^ffl^*^t^H;^-tf. itfrnnrvr 
9 - ~*m D NA^)3I4 HSfKti , ±ie®&Z/®Mt^^± 
ie®ai/®^SfrS-^^-ti><50T'j>s„ ^Bflor^r 
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©e c o r vwmmv-i v £ . m<mz tih d n a izm 
- *MDNA<om 7 mma. ±re®&t/©MW;:Tie® 

©E c oRI , N o t I RXSE c o R VftJRBgSSt-f -f h 
tf. 

[0008] ^B^T^T ?-Z*ID N A^8.1 

vsm&&mtt i t l zim<nsmx'h h -*«d n a 
m?mcr)mm^2izmwt<7)mmx'h*)zcr>5' * 

U ^SHtI-*:-#g[D N At 7" U ^ X§-£ 
[0009] *^BB<^rrT^--^DNAi0m9® 

ttii. ±iBo#.«acorrr^--*^DNA$r^6<j 
[ o o i o ] mz . i&mnr ? 4 *? — *®d n a<o 

IMKU . ±te<7)*^BBcOT^r ^ --2ts«[D N A 5: fi£-r 
— #«DNA<03^, JiiH^^-SDNAtC^L^V^fflO 

•t&z\kx-h&« mta. ±§dM9mm<r)Ty7?-- 
NAiztfLxit. mmcomm^ i oiggi^j 

[00 11]»:, 3**!BcoDNAiiNB*l!fe^)JB«*T 
NAi:31M$-t2:6. 

©±IS*^HJor 7 v *M D N A Srffl v * * . 

©PC Rcryfysf 9 >utf-fm<vz.T -y y°X'$> h . 

codn Amm^mcom2<^mmit. jjb<o<», ©, 
irrffic7)©^frT'D n AtgiiisjssrtT 3 1 <7>X'b h . 

[0 0 12] 

[ miomico&m l *?m<?)Tyy? -dnaw, t§ 

iHSft&DNAi:. —JjttffiX'COX.m'SX' £ £ . H# 
KTrr^-DNA$-J^-r-3|S(7)-*«[DNA 

*«5' mz%fz&--*mDNA$:imi%x'V ym 

1kLXt5<c\btzJ:<0, ii@§ix^DNAc7)^^r^ 

^R^mosiztiz D N A t Sip $rSgB"C* 
ottiu. J*iH$*i&DNA*)**8U:. «HBc£tT 



x\ ^cof^mz^h-txmm'thTyy^-DNA^ 
■£Wjm*xgi-ttiJ«£\i\ mmztL&DNAzamz-t 
s^-tc«. idna^j. Tit, siajv^mtfc 

?-DUA<D&i!ijmzmm-tiiij:<<\ 
[ooi3j tfz. mrry^-coms om&m* 

m) K7r7"^-DNAS«tZ*tf)-ttlDNA 

AXimcr>Tyy?--*m*3t!it&i£X'Z%\\ zco 

SSBfcroivcti. iM(H$iiSDNAO*Sg*^ftT-S>l. 

*&tt. rr7^-DNA(?)^-^|!l5feJSg*J*(^aiL 

•CV^Jf J:^. Jiili§ixl.DNAco5l^^'T?fC-^:V^ 

£•„ -r^^»s«aa$^Tv^^-(i, .i^dnacd 
n A<r>im^m<^^tmmm^^ hx^^io izm 
j: a £asLfcT-*«aHM=*j^T» 

J:v>. *&m<r>Ty7?-lzJ:*). mmzti&DNAco 

mmzti^tiiz, jE5i(c-*-(S]T— *3i£tmr?*-* 

oto^S i i tjg; f,^^, IESKcPC 
R^ai*-i»j:d(c^s. rrr^--*«[DNAco*$ 

t^u^v^^-c^ai-rs^ft^^'i 6ig«JiUi<D 

<><0*<»*L^. ^ffl_b, 2|s:S[DNA*i2 4igSl3l 

[00 14] *7t. *%aBOT^r^-DNA(±, -ew 

^I7m-DNA<0. ti©?ixSDNA^^L 
/irv ^W<0*S£l':W;:#/<.-C't ^ £ i: t v ^. PCR 

a, mfflmmm?4 hx-mrnvx. ^^-^dna 

^ -^D N A^AB#tc@AS5^ifi?iJfla?14* i: 3r 
V?t#>, t'«J: o ^-^t D N A?:§I{:iAt 

lzX<0. h'^i 3 ^r^^ ^^fc DN A^giCiAt 
hZb ittffiX'h h . Tit 5|^£ 4iaw* SORRP^-'f 
hi: LT, E c o RViM h *WjS^ffl^Ttg-C'*) S . 
[0015] ft**lgtt. Tit *®cit^, <^ 9-^ 
ODNA^A^J^mfStLht^i-rS. L^* { oT, 

"^^-fcOtvCi. K^^-^DNA2r^iASr^ 

m4 d n a t*Ati tsfc-jtii. *Bfcyet 
wisaaww hb*ffiz.z!mzftjui£*>\ ecor 
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o . TffiKo c d n a y 7 y -ak? ^-^Mffl*^ 

Igfc^rO, tiiiiLJtDNACDcDNA^'fr^U— fWP 
c7)DNA^*^^i:^r€». LKtf-oX. EcoRIf 

-< himmizmm-*imz'h&. Notit<m, 8<s 

NASrNot I1M ht«L^ KDNAcOrtSP 

[0016] Mimm*M bu. jjBJa^tctiseffl-rs 
«ffl?T«-C*6. 4*:, rr^^-DNA^'w-rssfjRB 

[0017] if-WfterTH V fflDNAIi, ±fB 

<^*^corrr^-Z.*^D N AS:{ft-r— *S[D N A 
ti«s$ttl.DNAlc:^L^^Wo*Sg*<5' 
Sfc l»-*«[D N A<7)i£SIB?iJ£ 5 -*«[D 

[00 18] #?&HJ!<7)T^r;?-DNA&.tf:r7-r V- 
DNAJi. -?-c7)S*?rra^-r. «iBTDNA-&*«T^ 

<0„ IgtttB^SrJnXL^tcov^-m'Ct 4fc. r 
5^-c^S£<i. 1 6tH»2U:tf>fc*>a*ff4U*. m 
m±. K-*g[DNA*52 4«aJiLhcOtcO*^(C#^ 

[00 19] tz*>x\ DNAZtt&0rfR-Wmiirf& 
( 3Stt5«joD Jnx & if tr ) -fZtZlz. mm** +iWc* 

*gis#<oo 5- saaws z t m<wt¥tmzmffiT& z t 

gSi: LT, MUZ , 1 ) f 2 ) ^/Mfc. 

3 ) y'n^^yf. 4 ) ru >«fk. 5 ) a&eanR 
tf-eoKWHO . 6) rsy-fb. 7) vymmoszo 

IC»£L*:DNA. RNAWMA f ±t Ltf If ^>il 
-ft. 2) *^-/Wfc, 3) y'rJ^^Wfc. 4) JffiU> 

BHb. 5 ) ibfcgt&ffc ( ytv^tu^ v, d-/s >\ 

#oT. *^c0T^'7 o ^-DNAS.t>'7'5'fV-DN 

a«, Kflj5^»x»iW*flwaa»«r$*utDNAt-e 



[0020] #?&HJi<0DNAitt©2ra;«i, TIEcO^O 
PCR^ML, *****DNASri&-(ci«fB-r 

&ztz-*im.t'$-hi><r>x'h&. mz. m&mtc$>-y 

tz 1 k b £Lh*)£l* D N A £ #0 ^S^^ D N A £ H 

a>#W5j*>r d n a zmmztiz d n a t m$g 
-rs. 

®*^r5^f?-DNAt LTfflV>&. 

GKfigfD N AftMRMRfrfflvi* . 

©PC RCOHf^f 7/U*»'-SPg<7)X f" •/ 7X't> h . 

[0021] *i*aa-cfflv^«MDNAti«ep«(±. & 
DNAti<@^s(±^-rtLtjffaicffiffl^rtg-cS)S. 

y«-df yx/i^-tti?tfDT t h X L ( aiiffig ) tfm 

[0022] PCRC0-1M 7MZ-O^Xl&. 9 0'CliLt 
X'cr>DNA<?ySm.-+6 83r^U7 S^CCCOT-— U 

axw wfkBO&nBummiii o^jiutT-Aix,^* 
jgui. 2 80KUir&sdfca*sfau>. 

[0023] 4fc. ff*Kfi5^aStcov^T«. fiEffl 
■t&WmiZ J; 0 D N A ■^■^KJlE A f iltf iSjffiT $>tll£ X 

op^-cii. KJCMsag{i^7o-c-c*>.i.. 

[0 0 24] *«W^>DNAig«*«S^(£H* 
LV\«ai(i, TiecOQ^V^LO^^frT'DNAiidRJE 

d)7/r ^ -Z*i'D N A i: LT . ffi?fl*<?5ffi?lJ#^ 1 

izim<nw.mx'& h -*«ed NAi, E?ij*^ie?ij#^- 
2iz*mc?>Eimxh*)*<?>5' *mzoywutLtz~* 
mDNAt£'^7vyjxmttci><r>zm^xmmz 

or =7* v — *mD NAtLx, mm<Dm.^m^2 

liZW!M.(7)WfflX$)h — ^DNA^ffl^li . 
<3>Tth XL$:DNAlili»fgt LTfflV^. 
®PCRcOKJSS-. h o t starttL. 94*Ct 
1 ttfflKm $ ^f*. (9 4t)tl5 #^ 6 8 •Cf 1 

X (9 4'CT'l 58-fa1-*6 8-CX'l l^S) oyf4 7Ar 

Z4®m<omLfcm2-it. m^x (9 4-cn s^ra^ 

6 8'C-Cl 2ttffl) ^^&40^OjgLS:fG$ 

MUT 58^-^6 8'C-C-l 3^) <7) 

lM?^£4II]fs93SLSJ£$-e&.ri:tJ: Ofi 1 ^. 
<5>WT<7)M)S0KJC?S$r, low mi xjni.. 
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MmVyfXfimt-itz&u p mixlRl/up m i x 2 $rJPi.Tffl^§ . 
low m i x (M^HZtat^Kf^fS.) 

( 5pmo 1 /m 1 ) 1.0/* 1 

Mg (OAc ) 2 ( 2 5mM) 1 . 2/t 1 

d NTP (2. 5mM) 1 . 6 jot 1 

3 . 3 xRje««?St 2 . 4 ju 1 

aWI®* 1.8/4 1 

up m i x 1 (ffimv*v7Xtm$.'>Xfi*L>toLh%&W.) 
3. 3xK£tHHK 3. 6wl 

Pig (Tth XL (fitti&ai. /*-<fVX>w-*M) ) 0. Atx\ 

up m i x2 (^3iV>y^X*>1IioT*^jD^SRfE?S) 
aiDNA(l. 6ng//il) 2. 0 At 1 

MMtsw* 6. on. i 

[00 25] <HJt0!ll>r^'r^-DNA<O^ 

[HMCT] JaTfcfOSWfciSU #2& H J! £?^> tP^" 1 . WTWE^^-f 6DNA£-£-Jj£L*:„ (BEXtt 

E?«J 1 5 ' AGG AAT TCA GCG GCC GCA GAT ATC 3 * 

ffi?(l 2 5 ' GAT ATC TGC GGC CGC TGA ATT C 3 ' 

KT««*ffofc. snb, a&?n 1 1±. &mmnmwm^ ( 1 ) cwBr?z*mizz:&. 

1 KiirfEWCa <0 . lE^iJ 2 (±E?iI*Oie5iJ#-f-2 

it ( 1 ) 5 ' AGG AAT TCA GCG GCC GCA GAT ATC 3 ' 
3 ' C TTA AGT CGC CGG CGT CTA TAG 5 ' 

~r%h*>. iwi«5' *sg#3&fiu * ( i ) wrr »™src\ j««s#i.*DNAti&^r *. z.<r> 

WDNAti&t*4V\ mmzii. %ffl2<?)5- m [0026] 2. Sm2izJBHLXii}XT^kt¥"C5' * 

lOxkinase Buffer A(B*> ; — Vt3) 5/tl 
12?fj2<5DDNA (20pmo 1 ) 25 u I 

lOmM ATP 5/tl 
T4Jtfy^^U3f'f-F*'f— tf ( 1 OUA 1 ) (B*¥->m) 3/tl 

1 2 /x 1 

-£fh 5 0 xt 1 

3 7*CT-6 0#HIKJE£-ti\ -r^7 5'CT'l 0#IU^ TflJUfLfc. 

ttS-fi 1 -?*:. ADNA 1 5// g 

3. 2. X'V>WUtLtzmH2C0DNAcr>mmz. $m 10XH buffer 2 4 /t 1 ( S?f itSS ) 

*t'20prao \/u 1 (cHML-tffi?fJl<^DNAtr2 Styl (10U/nl) 3 /t 1 < SSitg! ) 

5m ljD*.. 95-CT'l 04HH*-f/H,]fcflL 60#IS J^ffi* 198/zl 

rrr^-DNAt Lx&rizm^tz. 3 7-cTsi^rawBrL^. 

[0027] <SIMCT2>PCR^J;S^iDNA<7)ti (2) 6 1 0^^vS^$-ff-?fc. *0>mm 

HKft ?kX'5 0ng/uUzmMLti. 

i. mmztihDN Actum [0028] 2) . ^m^mit 

1 > d n A^Hwwa^aafp 1 ) x-mm ucdna * &.T<r)&tt"c s m*mfc i>tz , 

(1) ADNA(B*-;-y|S) 1 5/z«*JaT«0*fr 

ii*S$#Ll»DNA (50ng/w 1 ) 2 0m 1 

0. 5mM dNTP 1 0/t 1 

lOXklenow Buffer 10/tl 

klenow enzyme CsLMl&M) 2m 1 
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a oT 

3 O'CT'3 04MagJ6«-fr3ta-.- 6 5'CX'l 5flflBEtt 
[0029] 2. tfflS^ft&DNAhr^T^-DNA 



Vff-ffcLfcWISil.* D N A ( 1 0 n g/// 1 ) 
Tm-DNA(6. 7pmol//(l) 
B S A ( 2mg/m 1 ) ( S^-VSSJ) 
^■^TSV^ffcrJVsVUh ( 20mM) ( B^'-VM) 
Spermidine (20 mM) ( a*i/— yM) 
10X1 i gat ion Buf f er (B^'-^) 



1 6°C~C*-rt-±4 bmBZ-ttzte. y^J-)V/9 
auy^^Amm^n^. [II«XL*:*ffl£TE?§?rc¥ 
^•fb5iX^S30 0 spun clumh(7r*7 

iSSrTEi^CT 125^1 fcWRUfc ( 1 . 6ng/ 
// 1 ) . 

[0030] 3. PCR 

2. T-Trr?-£&S^£-tf*:$§SDNA£ffl(,vC. P 
CRKiSStftDNAcotiMgRfS^ofc. 

i ) MmmiRcotitbcomm 

PCR<7)^»f!i, St off. el (SMMWL 
(A) 



58// 1 
100/i 1 

1 . X'im LWtiHt LtcWmZ D N A fcHJtCT 1 
t'M}U>:7^-DNA J0*y-yS 1 i gat 
ion pack£fflWCii*j!jL*:. gfS^mifli 1 i 
gat ion p a c \cCr>a8PM1£t,Z$£'jK:. 

20// 1 
4. 5// 1 
2// 1 
2// 1 
2m 1 
4// 1 
3. 5// 1 
38// 1 

-dfyx/i,v-s) .ex Taq (^s&sjgL ^mm. 

M) SOTakara Taq (SHiSgL £«SS) 
C03ffll$rffl^fc. St of f e HiD N AttflKCjgL 
fc«*ea»). Ex Taqti**DNAiiMH»*-C* 
S.Takara T a qt±jIS«0PC RfcfflV^tL-g) 
if*T'*6. PCRK^fcR&?&0l&j££i!ll (A) 

st>' (b) iz^-t. f-x.-y--)->/<-zm^x& 
§m<?>%-mzu i X'$> h „ -r^j v— nwi&i kddna 
vs>*). s puawsKs*, Bi,z%jmmm'ct>&. & 
m&mmtttmk. s*9/m-^£sjiu pcrs 

2 8 <950S?£liTiec7)lM ? 2 fHE? . 
[SI] 





Stoffel 


Ex Taq 


MDlfA(1.6ng/pI) 


2 


2 


2 


2 


2 


2 


2 


2 


4 


4 


4 


2 


dNTP(2.5aN) 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


L6 


1.6 


1.6 


1.6 


1.6 


1.6 


tOxB 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 ! 


T W-(5pi0l//*l) 


2 


4 


2 


4 


0 


2 


4 


8 


2 


4 


8 


0 




0.2 


0.2 


0.2 


0.2 


0.2 


0. 1 


0.1 


0.1 


0. 1 


0. 1 


0. 1 


0. 1 


SP 


10.2 


8.2 


8.2 


6.2 


12.2 


12.3 


10.3 


6.3 


10.3 


8.3 


4.3 


14.3 


MgCh (25nM) 


2 


2 


4 


4 


2 


0 


0 


0 


0 


0 


0 


0 


f 2 -7*Na(Wftl) 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


fa-7*ffa(<M3W2) 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 



(B) 





Takara Taq 


HDHA(1.6ng/»l> 


2 


2 


2 


I 


dHTP(2.5mN) 


1.6 


1.6 


1.6 


1.6 


10x8 


2 


2 


2 


2 


rn7-<5piu>i///i) 


2 


4 


8 


0 




0.1 


0.1 


0. 1 


0. 1 


SP 


12.3 


10.3 


6.3 


14.3 


MgCU (25mM) 


0 


0 


0 


0 




13 


14 


15 


16 


fa-7*Natt-#M) 
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[ 0 0 3 1 3 1M : 9 4XlX'5ttffiRfei$l£tz 

( 9 4°Cf 1 5'CT 1 #13^7 2'CX' 1 0 

#0) ?/USr 3 0 HM OjgLTKJfr*-^. 
1M?/U2 : 9 4*CT'l#iggOS$-tf*:f£. (98'CT' 

2o^ra->6 8"cr-i wm ^t^3omm r > 

C0032] RJ6». 5 w 1 <05aSifc£ t 

•9. 0. 7%T#o-x^mm»C'#lfrL*:. Clfl. 

122 (A)-atfH2 (B) Kjjrf. H+tc*Lfc*U— 

DNA«MR4«d4 <*fi5nTV^C:tSr^-r. -IWiA' 

ftCli, f-jL— y-f VA- 1 7&-^L2 0XJi2 23r^ 
L 2 7 <0^fr-C5O5$ <D**a LT V * * i t 

£*U:»k W^BfliStof f e 1 Xt±E x 
Taq£fflV^cDa*3SLT^£«ri:. -f DNA 

mummxii&m d n Att® s^*>ts lt v m z t 
-v— cor- v-y^zmmizn tfx-z s e s-cx- 

1 5#iatTd<0#MLT^&C:fca*fl-a>£. 



[0033] 2) mam. m-wmg&w&ntdh 
comm. 

PCRcotiibcoWmii. mtiiCOS t o f f e 1 s Ex 
TaqMTth XL (tiiS, A'-dfyi^v- 

3S2&tf3l 3 *4>> f*-rtW<-^Bi^T 

^fflc0#{a{i>Lt ltftS. 7y -f ~?-i±m<i lODN 

at* "9. spiamms*. BiiBammmx't>&. 

?/U3-C']xJ£;§-i2\ f*-rt>-^-3 2=5rv>L4 4co 
[«2] 





Stoffel 


Ex Taq 


IKDNA(1.6ng/ifl) 


2 


2 


2 


dNTP(2.5aM) 


1.8 


1.6 


1.6 


IOxB 


2 


2 


2 


7 C H?-(5poo1/p1) 


2 


2 


2 


SI* 


0.2 


0. 1 


0.2 


SP 


8.2 


12.3 


12.2 


MgCU <25mM) 


4 


0 


0 


fa-7'Na(WJV3) 


29 


30 


31 


fa-7*NaW5W4) 


32 


33 


34 



[*3] 





Tth 


7" 7r?-(5pmol/ii I) 


2 


2 


2 


2 


2 


Mg(0Ac) 2 (25niM) 


0. 56 


0. 72 


0.88 


1.04 


1.20 


dHTP(2.5nM) 


1.6 


1.6 


1.6 


1.6 


1.6 


3.3XB 


2.4 


2.4 


2.4 


2.4 


2.4 


SP 


1.44 


1.28 


1. 12 


0.96 


0.80 


3.3xB 


3.6 


3.6 


3.6 


3.6 


3.6 


mm 


0.4 


0.4 


0.4 


0.4 


0.4 


JHDNA(1.6ng/ P l) 


2.0 


2.0 


2.0 


2.0 


2.0 


SP 


6.0 


6.0 


6.0 


6.0 


6.0 


fi-7*Na(hot) 


35 


36 


37 


38 


39 


fWNa (normal) 


40 


41 


42 


43 


44 



low mix 



up mixl 



up mix2 



[ 0 0 3 4 ] iM 7lV3 : 9 4XZX 1 #|BIRJi&3-£fc 

( 9 4 "Of 2 0 SWSH 6 8KTC 1 5 #|§J ) COif >f 7 
;P2r 3 0 Elti DiB 

*TA?)VA : 9 4trC14H3l£JG3-£&8L (9 4'CX 

i 5fwa-»6 8r.-ei o#fU) wM?/i-£i 60^0 

3ELSJE$-ti\ «WC (9 4TT-1 5#H^6 8t:t'l 
14HB) <O1M?7U£40*&DSUx:jE;*^ 8ftvc • 
( 9 4*CT1 8'CT'l 2^) <Z>1M ^^5" 

4H»"3igL»CS*, l^T (94°CT'l 5#^-*6 
8'CT-l 34H3) W>f ^*40*O®LTR«S-«: 

[00 3 5] 3rfc. fa-yfyA- 3 5&11L3 9<9 
»G«eovve(4h ot startiU 



5" <- 4 0 3r ^ L 4 4 OSTOEtCOV fifflSf 0*&T 
RfiS$r^L7t. hot starttli, if, «3 
CDKmWltp. low mi yLCOX-ZKmrnt LXttii 
U ZtUzMWV-yfX (mmVtchcOUAmp 1 iW 
ax (SfiiSfL ) Ztinz.. 7 

5'cx'5tt<m. avvr4xrci o^sa^^f^ *3+ 

tOup mixlSt^up m i x 2 SrRJCjKt LTSn 
i.T» PCRSrffdtcOT-*!.. H^cOPC RT'«i^|g 
C07ti -y ^ 5rT-i6 9 5 'Cl= Ufcftf-A-T't-b v b LK 

[00363 Rmtk. £Bumt>**> e u 1 cozu&mz t 



(9) 
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hft.Xt5*)1&£ L^Z t WW\ 
[0037] Z<r>mfrt>. \XT<7)Z\kWftii*h. 
$fa-/tyA'-2 9&^L3 ltCitL^-o.-T'^^ 

d . t-=5r^*>, ?>v* im*. l < , wm$s&m 

0. 3 1. 3 3£.tf3 4. fi-/tyA-3 5^r^t 
4 4 <^)#l¥®-C-(i . JS(c D N AHNg# 3 £ < frfcfvC v * 

htmnb^ixhzt. -rtcb-h. wa-f&mmi*. st 

of f el<ExTaq<Tth XLcOliT^D N A 

- 3 3 k 3 4 cOHt'ti. D N AflDflWit3fe6*Jl6^^ 
-ttcfr-h. Ex TaqtBUli, SPafcSKJ: 



7&^L3 9cOSSf®X{i^-jL-^WN'-4 O&lM 
lfcf-jL-7 r ^-WN'-4 2^'>L4 4<7)SI¥raT-{i. ^ 
-r^t>f^^DNAiiH*<3 4<fi : i?nT^S^i:. f 
. M g 2 * «K(qJ: 0 D N AflMHKSEfla&'Jl^n, 
1 . l^rV^L 1 . 5m M<7)jgJgT'#D N A<DfiiJI#«5— 
tcff*>*l*ifc. LTt^oT. DNA<50%— ^rttitS^Tt 

*>*=« . Tth xl ^ffl^r . ttSk&mmmzmftg: 
[oo38] 3 ) %.fcmmit<?>titbv>mM 

PCR(7)!tft^li, Tth XLJfflV*, PCR 
(cffl^/L'KJiE?g<oa«Sr«4tc^i-. 3l<K f-*-^ 

iiie?iJlfiODNA-CS>0. SP^HS*. BJiSE 
WmWLX'Jbh. fa-7tyA'-4 5^^L4 8(?)B£ 

93rV>L54 (ryZacMlFft &r>V 4 7)Vf> X'Km $ -tt 
fc. ^TcO-f ^;HCOV->r hot starttL 
. Hl£<0 P C R-C'(iJia<07'n -y ? £^#> 9 5*ClC t 

[*4] 





rth 


7°W-(5pmol/pl) 


i 


1 


2 


2 


1.6 


1.6 


MgC0Ac) 2 (25tnM) 


0. 88 


1.2 


0.88 


1.2 


0.73 


0.73 


dNTP(2.5mM) 


1.6 


1.6 


1.6 


1.6 


1.32 


1.32 


3.3*B 


2.4 


2.4 


2.4 


2.4 


2.0 


2.0 


SP 


2. 12 


1.8 


1. 12 


0.8 


0.95 


0. 95 


3.3 xB 


3.6 


3.6 


3.6 


3.6 


3.0 


3.0 


81* 


0.4 


0.4 


0.4 


0.4 


0.33 


0.33 


MMAQ.6sgAl) 


2.0 


2.0 


2.0 


2.0 


2.0 


1.0 


SP 


6.0 


6.0 


6.0 


6.0 


4.57 


5.57 




45 


46 


47 


48 






fi-7*NaW?/lr6) 


49 


50 


51 


52 


53 


54 



low mix 



up mix! 



up mix2 



[0039]f>f 9)V5 : 9 A'CX'lft^W&^tt 
tk. ( 94°CT'l 5fHH— 6 8TTC1 0^) 9 
IV* \ 60MOjlL-CRJS$-tt. «tvt (9 4'Cfl 5 

6 &<ZX 1 1 #fa) <WW ^/PSr 4 0^ 0 j1 
JSS-fr. MWC ( 94*CT1 5^—68*C-Cl 2t> 

ra> <?>v( 7JV*4®m*)MLRmz-£. ms^x (94 

"CT 1 5#r^-»6 8'C-C'l 3?HSJ) W?y^4lsll 

1M ? )V 6 : 9 4 "Cf 1 ^raRJS$ ( 9 4 «CT 
1 5#S-*6 8 , 'C'r'l Ofrm) 60^0 
iBLRiES-*. ttV^T2 5X:r2 04Haiai*. «WC9 
4-CT'l^faRJE^-^. (94OT 5^^6 

8*C-C'l lttfSl) O+MinVZAmMmL&J&mt. 
m^X (9 4-CT-l 5#f§h*6 8-CT-l 2^) 
^/U2r4 0^OiiL^$^. ttl^T (94-CT'l 5^ 
^6 8°C"C'l <W-f ? rt'* 4 EMS 9 iEL-CK 



[0040] ^r*3. f-^-7'^-Wv*-53S.V r 54cOR 
lC^OV^t(± (9 4'C-C'l 5#ra-*6 8 <> CX'l 0^- 
^/USrl 6lHli^0jiL^. Amp 1 i w 

0. 07u 1 
1.0^1 
0 . 1 5ju 1 
0 . 28a£ 1 
0 . 4u 1 

1. 6«1 



mm® 

3. 3 X B 
Mg (OAc ) 2 
d NTP 

SP 

o oT 



3A£ 1 



[oo4i] Riea. #rata5*»fe 1 1 toav 5 



(10) 
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V-f H-CSfefeLfc. 1 // 1 ToKofeHB^raiS 

[0042] ztit><7)mfrt>Km&mtt.<7)tctbt,zte. + 

a.-7+>J<-4 5X{i4 6<7)^^jSLT^-l»«Ii:. 
t£K^- a -/t^A'-4 6 ?)3:tt**jg L T ^ S £ fc **# 
*»£. ^ixiO. J3lT<0ifc ****** . 
©f-j.-7'^->'>'N*-4 5RXS46t,ZltL. *jL—7-)-y 
J<-4 7S.y r 4 8(±S^DNA** t t<JilB$ixTV>S. 

©Mg2'ffig(i, 1. lmMiOil. 5mM^M, 
3-D N A SrSg-fc:*®-^ -r&;b*>. Mg**» 

JStCioT^-DNAiOtiilSfiCM^t.. 1. 5mM<7) 

^4»T'KJEE$:2 0*ra±i6Tt., #DNAcOiii((| 

3 5 4 emm^x-omit*- ^ 1 1 . -r 

*>, ^+T-S*$-jDt-Ci>. S-DNAcDtMISSlcBj^ 

[0043] -f Tmzwct+x.-zf-)->rt-4 
6cO!&ttT'PCR£*T;c.fci:\ -JgtC#8^«t3rDNA$- 

At. ffi?iJ20 5' *S®$:U VK-fttTt-^DNAh 

B0NA ( IB^rj l ) (193pm 
r-^Tff^f^P ATP (TV 
lOxkination buff 
T4polynuc leotide 

lim&WK&mZ 3 7"CT' 3 0*HKJtG§-fr^. 

[0045] 2. PCR 

1) I^^fT-l^I^T, _h»tf)1M 9)V\ —4 

^t-pcR^^t. p c ^m^mmmkWM 

*tl Ofg#8?L7tfjL 3-lju 1 £4 0V2B#fao. 7 
%r^'o-xy/umm*i& (TAEA' 7 7r-($ffl) 
*»«\ -?-<J0f^l 0%TCA ( h'J^nDiS) . 10m 
m en y ^g?^- h y -7 2 0 #13*3 L. fWft 

'"W it v -/ F&coyjU F y W 5 8 3 



077^ 7 N A t LT , S£| 1 <7)-*iSD N 

A£fflU&. 

@PCR<?)RJSE£ V hot starttU 9 4*C"C 
1 fl-IBKfS eHitfSft,. ( 9 4 °CT 1 5 #H-- 6 8*CT 1 
04HB) cJD-y-f 1 60**9iSLT»E£-£. ttc* 
T (9 4"CT-1 5£Wa^6 8'C-Cl 1*13) OlM 
£4Ei&9i£U?:j££-t{\ ttwc (9 4TTC1 5£M§J- 
6 8X:T-1 2*S) ^^7/P£4[IH&D£LJxlS;* 
i*\ (9 4'Ct-l 6 8*CT1 3#HD cr> 

*H ?JV*4m&VMVKmmthZtlzi. Vftd. 

low mix (a^tCjn^SSJCGjg) 

77^f7-(5pmol//il) 1.0/xl 

Mg (OAc)j (25mM) 1. 2u\ 

d NTP ( 2. 5mM) 1 . 6/* 1 

3. 3xgtfSfg«?8t 2 . 4w 1 

MWm&* 1. 8ju.l 

up m i x 1 {Wm r 7-v7X&mt.-oXfrt>mLZ>K 
JSE?g) 

3. 3x»E3g«?g 3. 6// 1 

§»R (Tt h XL) 0. 4u 1 

up m i x2 (j^a i 7-y^X*»'|lI4-5T*^Jni.i.K 
JGft) 

«MDNA(1. 6ng/jul) 2. Oxtl 

JgffllS®* 6.0/^1 

[0044] <mmm 3 > r 5 -r -e-^jx 0 a^sifs 
1. ^^/wtr^v-c^is 

A (SWl ) £^ScSrtg5<MfcLfci<0£Jflv*:. 

o I/// 1 ) 3 ^ l 

y-TAS) 5// 1 

e r (* y hjfif+ft) 1^1 

kinase (=^f -y h^fn^) 1 u 1 

2) ;«KI5^7#D-^y/^*- b 5^/5 

(5. PCR<0^^;K7y#^-(c^BSLT^I.„ 

0 . 1M ^/t^2<7)RJET-^8 k bc0gP*4f<J{5'%— 

NAPO|5U#ifitS(CfcV^-C, DNAC7)^§{CM^>^-^. 
<3(2 , %-fciM«i*H'^-r-S) SdtSr^LTVi*. 
[0046] <IUft^4>cDNA<7)tiilB 

1 . c D N A<7)-£j£ 



(11) 
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1 ) RNAtfDHSSS 

^RNAIi, fMethods in enzymol 
ogyj Vol. 154 (academic Pres 
s Inc. , 1987^) PP3~2 8CieScOM 

( 1 ) 5> -y h X 0 mm LfzWfMi 3 s ZWift 

mm4>X'®&L. 100mlc7)5. 5M Grcmm. 
( VT ->T^- h 5. 5mM. 

P H7. 0) izMz.. tf yf-mtt'J-r-l-f-T'*^ 

( 2 ) ?§?g£. 3000rpra. 1 
fJL ±?t?SE&SW2 8X>f Vjro-^-fflS'C^ C<-y 

(yr)V-?^rm 50%. 10 0mMxfl/yy'7S 

ymmmni-hv^Jx (edta) ( P h7. o) ) 1 

2ml(;tiL, SW2 8X>fy/D-j'-^T2 
5000rpm. 2 48*13. I 5XZX'-ftffiZft'?tz. 
[0047] (3) *fcf£!8j£.. 600jw 104M GT 
C?§?gt3j§^L. 1 5 0 0 0 rpmtlt^SL^ mm. 
ffl-ftZmWLt:. 1 MpKSr 15wl. i^y-;l/4 5 
0// 1 £JU;t. 1 5 000rpm, 1 0-fimm>bftM 

(4) zcotmz. mmm (#>3mi ) <ote?§$ ( 1 

mM Tris-Cl (pH7. 5), ImM EDT 

a) izmfrL mv&t.x'TEmmzimtfz) .150 
0 0 r pm-cii'iMi-siu mm^^muLtz. 

(5) ?t?Si:|5lSc07xy-/P/^oa^AS:^ 
U 1 5000r P m. 1 Oim&isfrML. Mi&fr 

(6) mm(,zi/iom&cr>3Mmmi-hV'yj± (ph 

5. 2) 2. 5fgicDX?y-^£Jni.. -2 

0*C?2 0 ^ISJ&BfjL 1 5 0 0 0 r P m-CSS<l>#!tl 
U etP5$:7 0%a:^y-;P-C^^m. 
*<7)TE U -8 0'CT'^ffLJt. OTg*>£> 

7 m g cr>£R N A&%t>tUz . 

(7) polyA RNAIi. ol igotex dT 
3 0 super (flMg. B^D/^j.^) Srffl^ 

-c. mm^mwmcom'oizftitz. iv^rna^i 

IHHIfcOlrngt. oligotex dT30 



super!:750^1&ffl^tpolyA RNA<7) 
ffiWtZftitz. lmgiO^RNA*^$<72 0xxgcOpo 
lyA RNAtm^tltz. 
[0048] 2) cDNA(OM 
cDNA<50^(i. 7r^7y7t^)cDNA syn 
thesis k i t£ffl^T. *<7)W)mW9miZ 

(1) DT-fl^polyA RNA 2/xg£ffl 
t>t, First strand cDNAMSec 
ond strand c D N A£-£j£Ui. 
(i, -y h<50k 1 e n ow f r a gme n tZBMtX' 

tfr-ytzm. mommmzimcoxj-o* ?j>,mm± 

X'&ft^tz. 

( 2 ) f#£>*l*: c D N A?t?gtC 2 . TMLft PCRffl 
Ty??— £18. 8//1 (6. 7pmo I/// 1 ) Jn 
-y MC^A^frC^S. ATP solutio 
n \u\JSOfTA DNA ligase 3u 1 £ 
JOi., 1 2-CT-l 6^5-fy-^a>-SJES-^ro^. 

( 3 ) 6 5*ct-i oftwt&zmmsa&zi&szitfz®. 

mmziOOu lOTheno 1/CHC 1 3 ?§iK£flO 

(4 ) .KO*§?8t2r. STEM ( 1 50mM NaCl 
fe*tfTE»«) -C'W-fkL^xyN-y^^A (*-y r& 

mwizsTEmmizx 150/xi (cpuhl.^. ci^fS 

P C RKiSffi LJt . 
[0049] 2. cDNAOPCR 
PCRlCfflV^Rie?g«Offl^S:«5{C5Kt-„ 
-y^-^yN'-Sr^UT#g!:ffiom{a(iw 75 
■4 ~?—ltf£M 1 tfOD N AX'fo *) . S Piij$ffi|g®*. B 
(i»Sf!g«?gT£> S . y. -fi- 5 5 5 6 <n 

yyyM±. mwDNAt LxmmM3cr>i . t-^ml 

fvrDNASrffl^. ^-j.-7'^>'>'<-5 7^«rV->t6 3CO-9" 
vryKCO^T(±. »IDNAt LXmt&M4<7>l . V 
fESUtcDNA (7m-DNA5^$^t 

7/1-7 -C'MJE^-li-. ifc, hot starttL 
. mm<T> P C R-m^gOr/o >y ? £^#> 9 5 ICK L 

[*5] 
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Tth 


7°^?-(5pool/i 1 i) 


I 


1 


I 


I 


1 


1 


1 


1 


1 


Mk(0Ac) 2 (25idM) 


1.2 


1.2 


1.2 


1.2 


1.2 


0.56 


0.88 


1.44 


1.2 


dNTP (25mM) 


1.6 


1.6 


1.2 


1.6 


2.0 


1.6 


1.6 


1.6 


1.6 


3.3xB 


2.4 


2.4 


2.4 


2.4 


2.4 


2.4 


2.4 


2. 4 


2.4 


SP 


1.8 


1,8 


2.2 


1.8 


1.4 


2.44 


2.12 


1.56 


1.8 


3.3*B 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


mm 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


ISDNA(1.6ng/pl) 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


SP 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7. 0 




55 


56 


57 


58 


59 


60 


61 


62 


63 



► low nix 



up mixl 



up nix2 



[0050]t^f 9>V7 : 9 4XTC 1 #1^*5$ 
fJL (94W15^-6 8W10M)W^ 
6®mmLXfr&Z-£. a^vc (94*CT15 

8<^6 8'c-ei o-ftm+&-tJ ?)vzih\,z \ s&m 

in) <31M 9)V* 1 2®m*)MLX%.fc£-£^ 7 2'CX 

i oa-iaraes-fr. 4'c-c#c*l*:. rjskti*. 
^-ycrymmm 1 u 1 icowt o . 7%T*fn-xnM 

[00 5 1] ^m$-06^-f. 0+. #L— >-tfO*^ 

4Wp* J: a K , HJIM 1 L*: D N A 

kWT'<i2 0kb£T-^fa*^^^T., ZtliXcom 

mmzkx-mmfimmz titi d n a x k> t> « v > d n a £ « 

T«i. 0. 5*v^L8kbSJK4-C<?5attW«r«l«3W« 
fg£ ft . £#E*l#<0 cDNA^-f^'J — <?Di^(©^if5rtg 

[00 52] 

l¥m<r>mkl *^H^Tr^-DNA(cj:0. 4NI 
AGG AAT TCA GCG GCC GCA GAT ATC 



^-DNACtO. TfilgCOcDNA^WT'^U-ffl^ 

?-<?>mmmf. t'o.t^^i'-^DNA^si 
&m*DN Azmmizmm-r Sk<xi> 1 k 

b T'O D N A t tCii(ST'# * 
^(cj; o , j; O^^DNAT'feoT t^-lcti@-C$ 
Stv^&*K£v^ma { f#^ft£. H^i: LT, O. 
5 $a •> L 8 k b fiOJ|£ <0 D N A £ Pl^Ci^— KitMSTS 
S. £fz, 1 kbULtO£^a^«=5rD 

N A#tf±#:**0 cDNA7^/7 'J -£ PI*(CJ%— 

kjww & z. t rnirn. ttch. 

[0053] 

mm^- : i 

: 2 4 
1E?IJ<?3S : tm 
mcom : -*« 

hdfo^-- : mrnut 
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[0054] ffi?"J#^- : 2 
IE?"J<7)*$ : 2 5 

GAT ATC TGC GGC CGC TGA ATT C 
[01 ] PCRf£o£-£:j£?gSrO. 7%Tiju-x¥)V 

mmmmx^ l , &%&m^ v^j* /n?^f k xm 
&Ltzmmz&rmx'*>&. 

[02 ] PCRfg<D#KJtrfS£0. 7%T*fU-xy)l- 
[03 ] PCRf£<^#KjE?g£0. 7%Ttfn-xy;\s 
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[04] P C Rf&iDS-SJSfSS' 0 - 7%T*fu-X?>\s 
[05] ^^^MtVfzy^^ 7-5ffll^PCR 
[06] 7-y hffFUi6*^cDNA^Ot\-CPCR£^T 

ofca. #sjeis*o'. 7%mxi-xy)vm3mmx' 



(13) 



^¥9-2 34 0 74 





17 /8 (9 3D 2/ 32 &2t&3t2728 
[Mil 

5" AGG AAT TCA GCC GCC GCA GAT ATC 3" 
3" C TTA ACT CGC CGG CGT CTA TAG 5' 

EcoBim Not HO EcottVm 



(14) 



#^¥9-2 34 0 74 



[03] 




74>-% 3o 31 32. 33 # 35 16 37 38 *) 40 4/ 42 4? 44- 



C04] 





1 t 


















.... f 






iu«^ Iwr4 

» • V<^4* Wvrf t» W 




i 




4.-.., 




- • i-^ tarjrf tiflj 4ujf 


























1: ' 1 * 
















• 





7-P- 4S 46 47 4$ 49 FO SI 51 Si 5f 



(15) 



ftffi¥9-2 34 0 74 



[06 ] 




a<fkt> 




t-b- SS <rb 57 SB 59 bo bi bi & 



[igffiB] ¥j£8^6fl 130 

[|*Ert&] 

[02] PCRf£cD£-RjM££0. 7%7#o-xy/l- 

[03] PCRf&cD£.RjSi££0. 7%T#n-xy^ 



[04] PCRf£c9#RJ&?££0. 7%7#D-xy;P 

[0 5 ] *ag£ 7<;Hb Lfcr 9 4 v >-c p c r 

[06] 7 7 hffFIi^cDNACOUTPCR^ 
£ »T0 B(::ffrbS3p:S -Cfc * . 

[0 7 ] mmm2 x-fm Ltzry-r ?-d n Acommm 



